Pump and Detector Tubes
The hand-actuated bellows pump (Drager No. DBP 100753 Mod. 31) (Fig. 1) , when fully compressed and released, sucks 1oo cm3 of unknown gas through a CO2 sensitive tube. The flow of gas stops when the limiting chain is taut.
The CO2 detector tubes (0-5 % to 10 % CO2 measuring Drager tube No. CH. 31401) ( Fig. 1) Collection of Sample A standard 1-2 litre anaesthetic rebreathing bag was used for adults and a smaller one for children. The bag (Fig. 1 ) is connected to a mouthpiece which has a side-arm with a tap. This is used for filling the bag with oxygen and also for sampling. The rebreathing method for collecting gas in CO2 equilibrium with mixed venous blood was used4 5 (see below).
Samples were obtained from patients and normal subjects. Patients on controlled ventilation were connected through an endotracheal or tracheostomy tube to the rebreathing bag and ventilated manually. Mixtures of CO2 in 02 and N2 contained in gas cylinders were also analysed. Concentration of CO2 was estimated by Campbell' concentration of gases measured on the half-Haldane and by the method described. The regression line ± standard error is shown in Fig. 2 . The regression equation is CO2 %dry method 1V07; CO2%
Haldane -0-329. The coefficient of correlation is 0-981 (P <0-001).
The results obtained with the two methods on patients and normal subjects are compared in Table II . The differences with one exception are small. We suspect that the exception was a result of the sampling error mentioned above.
Discussion
The importance of mixed venous CO2 estimation in the diagnosis and assessment of ventilatory failure, acid-base status, and especially in the administration of oxygen is now well accepted., The following equation shows the relation between arterial CO2 concentration and alveolar ventilation ( We think that a simple method which gives the mixed venous carbon dioxide pressure with a mean error of 0 7 mm Hg ± 2 mm Hg and never exceeds 10 mm Hg (even in the hands of a novice) is more useful than one based on the halr-Haldane. Even though the half-Haldane is easier to use than the fullHaldane it calls for training and practice, for otherwise errors can easily exceed 10 mm Hg.
The apparatus described here is less expensive than the halfHaldane even though each estimation requires a new tube, and because of its simplicity a result can be obtained at the bedside within four minutes.
The margin of error is acceptable for clinical purposes and the correlation between the results obtained by using the halfHaldane and the equipment we employed is good. The simplicity of the technique and the fact that no maintenance is needed should make the dry method ideal for the busy practitioner. Where oxygen administration requires blood-gas monitoring this simple apparatus would be useful in preventing serious complications. Oxygen therapy to a patient with a high Paco2 is one clinical situation where a simple method for measuring CO2 could provide vital information.
